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$so\in V^{*}$ $L_{x}(x\in V)$
$\mathfrak{h}:=\{L_{x};x\in V\}$ $\mathfrak{h}$ $\mathfrak{h}$
$H=\exp \mathfrak{h}$ $V$
$e_{0}$ $H$- $\Omega$ $\Omega$
$H$ $\Omega$ $\langle\cdot|\cdot\rangle$ $V$
$(V, \nabla)$ $E$ $\varphi:Earrow \mathcal{L}(E)$
$x\in V$ $\varphi(x)$
$\varphi(x\nabla y)=\overline{\varphi}(x)\varphi(y)+\varphi(y)\underline{\varphi}(x) (x, y\in V)$
$\underline{\varphi}(x)$ $\varphi(x)$ “ “ $\overline{\varphi}(x)=\underline{\varphi}(x)^{*}$
$\varphi(e_{0})=id_{E}$
$\varphi$
$Q:E\cross Earrow V$ $V_{E}:=E\oplus V$ $\triangle$
$(\xi+x)\triangle(\eta+y)=\underline{\varphi}(x)\eta+(Q(\xi, \eta)+x\triangle y)(\xi, \eta\in E, x, y\in V)$
( 2.3).
$D(\Omega, Q)$ $D(\Omega, Q)$ (cf. [12, Chapter I
$*1$
$DC$ ( $25$ .4998)
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\S 5] $)$ $\Omega^{0}$ $\Omega^{0}$ $(V_{E}, \triangle)$ $e$
VEO: $=\mathbb{R}$e $\oplus V$ $u:=e-e_{0}$ $V_{E}^{0}=\mathbb{R}u\oplus V_{E}$
$\lambda,$ $\mu\in \mathbb{R},$ $\xi,$ $\eta\in E,$ $x,$ $y\in V$ :
$( \lambda u+\xi+x)\triangle(\mu u+\eta+y)=(\lambda\mu)u+(\mu\xi+\frac{1}{2}\lambda\eta+\underline{\varphi}(x)\eta)+(Q(\xi, \eta)+x\triangle y)$.
(cf. [7]). 2.4 $\Omega^{0}$ $(\lambda u+\xi+x)(j=0,1, \ldots, r)$
$\lambda$ $\triangle_{j}(\lambda x-Q[\xi]/2)$ 2.5
$\alpha_{j}$
$\triangle_{J}(\lambda x-Q[\xi]/2)=\lambda^{\alpha_{j}}P_{j}(\lambda u+\xi+x)$
















$(\begin{array}{l}\alpha_{1}|\alpha_{r}\end{array})=\sigma_{V}(\begin{array}{ll}1- \epsilon_{1}| 1-\epsilon_{r} \end{array})$
1
$V$ $V$
$\triangle$ 3 $(V, \triangle)$ :
(Cl) $x,$ $y\in V$ $[L_{x}, L_{y}]=L_{x\triangle y-y\triangle x},$




$V$ $e_{0}$ $V$ $\langle\cdot|\cdot\rangle$ $s_{0}$
$V$ $\mathfrak{h}:=\{L_{x};x\in V\}$ (Cl)
(C3) $\mathfrak{h}$ $H:=\exp \mathfrak{h}$








$V= \bigoplus_{j\leq k}V_{kj}, V_{jj}=\mathbb{R}c_{j} (j=1, \ldots, r)$ ,
$V_{kj}= \{x\in V;L_{c_{i}}x=\frac{1}{2}(\delta_{ij}+\delta_{ik})x, R_{c_{i}}x=\delta_{ij}x\} (1\leq j<k\leq r)$.
$V$ :
$V_{ji}\triangle V_{lk}=\{0\} (if i\neq k, l) , V_{kj}\triangle V_{ji}\subset V_{ki},$
$V_{ji}\triangle V_{ki}\subset V_{jk}$ or $V_{jk}$ (according to $j\geq k$ or $j\leq k$ ).
$\Omega$ $f$ $H$ $H$ 1 $\chi$
$h\in H,$ $x\in\Omega$ $f(hx)$ $=\chi$ ( )f(x)















$c_{r}$ (cf. [4]). 1.1 $p(x)=DetR_{x}$
$H$- (2)
1.2 (Ishi-Nomura [7]). $DetR_{x}$ $\triangle_{1}(x),$
$\ldots,$
$\triangle_{r}(x)$
$V$ $\nabla$ $\langle\cdot|\cdot\rangle$ :
$\langle x\nabla y|z\rangle=\langle y|x\triangle z\rangle (x, y, z\in V)$ .












$V$ (1) $(V, \nabla)$
$V_{ji}\nabla V\iota k=\{0\} (if j\neq i, l) , V_{ki}\nabla V_{jk}\subset V_{ji},$
(3)
$V_{ij}\nabla V_{ik}\subset V_{kj}$ or $V_{jk}$ (according to $j\geq k$ or $j\leq k$ ).
1.1 $.$ $\mathbb{K}=\mathbb{R},$ $\mathbb{C},$ $\mathbb{H}$ $d=\dim \mathbb{K}$ $V=$ Herm$(r, \mathbb{K})$
$\triangle$ :
$x\triangle y:=\underline{x}y+y(\underline{x})^{*} (x, y\in V)$ .
$\underline{x}$ $x=(x_{ij})$
$\underline{x}=(_{x_{r1}}^{\frac{1}{2}x_{11}}x_{21} \frac{1}{2}x_{22}x_{r2}0. \cdot\cdot.. \frac{1}{2}x_{rr}00:)$





$x\nabla y:=(\underline{x})^{*}y+y\underline{x} (x, y\in V)$
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$V$ $e_{0}$ $E$ $\langle\cdot|\cdot\rangle_{E}$
$E$ $\mathcal{L}(E)$ $\varphi:Varrow \mathcal{L}(E)$
“ “ $\underline{\varphi}$ “ ” $\overline{\varphi}$ $x= \sum_{j^{XjCj}}+\sum_{j<k}x_{kj}$
:
$\underline{\varphi}(x):=\frac{1}{2}\sum_{j=1}^{r}x_{j}\varphi(c_{j})+\sum_{j<k}\varphi(c_{k})\varphi(x_{kj})\varphi(c_{j}) , \overline{\varphi}(x):=\underline{\varphi}(x)^{*}$
$(\varphi, E)$ $(V, \nabla)$ 2 :
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(1) $x\in V$ $\varphi(x)^{*}=\varphi(x)$ ,




$V$ $(\varphi, E)$ $Q:E\cross Earrow V$
$\langle\varphi(x)\xi|\eta\rangle_{E}=\langle Q(\xi, \eta)|x\rangle (x\in V, \xi, \eta\in E)$.
2.2. 1. $x\triangle Q(\xi, \eta)=Q(\underline{\varphi}(x)\xi, \eta)+Q(\xi, \underline{\varphi}(x)\eta)$ .
2. $\xi\in E\backslash \{O\}$ $Q(\xi, \xi)\in\overline{\Omega}\backslash \{0\}(\Omega-$positive) .
$V_{E}:=E\oplus V$ $\triangle$ :
$(\xi+x)\triangle(\eta+y)=\underline{\varphi}(x)\eta+(Q(\xi, \eta)+x\triangle y)(\xi, \eta\in E, x, y\in V)$.
2.3. $(V_{E}, \triangle)$
$D( \Omega, Q):=\{\xi+x\in V_{E};x-\frac{1}{2}Q(\xi, \xi)\in\Omega\}$
$D(\Omega, Q)$ 1
$\Omega^{0}$ Vinberg [12] $\Omega^{0}$
$(V_{E}, \triangle)$ $e$ $V_{E}^{0}:=\mathbb{R}e\oplus V_{E}$
$u:=e-e_{0}$ $V_{E}^{0}=\mathbb{R}u\oplus V_{E}$ $\Omega^{0}$
:
$\Omega^{0}=\{\lambda u+\lambda\xi+\lambda x\in V_{E}^{0};\lambda>0, \xi+x\in D(\Omega, Q)\}$
$= \{\lambda u+\xi+x\in V_{E}^{0};\lambda>0, \lambda x-\frac{1}{2}Q(\xi, \xi)\in\Omega\}.$
$V_{E}^{0}$ :




$(V_{E}^{0}, \triangle)$ $R^{0}$ $u,$ $E$ $V$
$R_{\lambda u+\xi+x}^{0}=(_{0}^{\lambda} \frac{1}{2}\xi \lambda idR_{\xi}^{0^{E}}0 R_{x}R_{\xi}^{0}0)$
$R_{\xi}^{0}(V)\subset E,$ $R_{\xi}^{0}E\subset V$
2.4. $V$ $R$ :
$DetR_{\lambda u+\xi+x}^{0}=\lambda^{1-\dim E+\dim V}DetR_{\lambda x-Q(\xi,\xi)/2} (\lambda u+\xi+x\in V_{E}^{0})$ .
$\Omega$ $\Delta_{j}(x)(j=1, \ldots, r)$ 1.2
$\Omega^{0}$ $\lambda$ $\triangle_{j}(\lambda x-Q(\xi, \xi)/2)$
$\Omega^{0}$ $r+1$ $\Omega^{0}$ $r+1$
$P_{0}(v),$ $P_{1}(v),$ $\ldots$ , $P_{r}(v)(v\in V_{E}^{0})$
2.5. $\Delta_{j}(\lambda x-Q(\xi, \xi)/2)(j=1, \ldots, r)$ $\alpha_{j}\in \mathbb{Z}\geq 0$
:







$H$- (multiplier) Ishi [3]
$h\in H$ $h_{ii}\in \mathbb{R}_{>0}$ $h_{kj}\in V_{kj}$
$h=(\exp T_{11})(\exp L_{1})\cdots(\exp L_{r-1})(\exp T_{rr})$
$T_{jj}=(2\log h_{jj})L_{c_{j}}$ $L_{j}=L_{h_{j+1,j}}+\cdots+L_{h_{rj}}$
$h\in H$ :
(6) $h=(\begin{array}{llll}h_{11} 0 \cdots 0h_{2l} || \ddots 0h_{rl} h_{r2} \cdots h_{rr}\end{array})$
$H$- $f$ 1 $\chi$ $\sigma_{1},$ $\ldots,$ $\sigma_{r}$
$\chi(h)=(h_{11})^{2\sigma_{1}}\ldots(h_{rr})^{2\sigma_{r}}$
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$\sigma=t(\sigma_{1}, \ldots, \sigma_{r})$ $f$ $\Omega$
$\triangle_{j}(i=1, \ldots, r)$ $\sigma j=t(\sigma\sigma)$






$V$ $H$- $\mathcal{O}_{\underline{\epsilon}}$ $\varphi$ $Q$
$Q[E]:=\{Q(\xi, \xi);\xi\in E\}$ $Q[E]=\overline{\mathcal{O}_{\underline{\epsilon}}}$
$\varphi$ $\underline{\epsilon}$-
$(\varphi, E)$ $E_{j}:=\varphi(c_{j})E(i=1, \ldots, r)$
$d_{kj}:=\dim V_{kj}(1\leq j<k\leq r)$ $i=1,$ $\ldots,$ $r$ $\underline{l}^{(i)}\in \mathbb{R}^{r}$
: $\underline{l}^{(1)};=t(\dim E_{1}, \ldots, \dim E_{r})$ $2\leq i\leq r$
$\underline{l}^{(i)}:=\{\begin{array}{ll}\underline{l}^{(i-1)}-t(0, \ldots, 0, d_{i+1,i}, \ldots, d_{ri}) (if \underline{l}_{i-1}^{(i-1)}>0) ,\underline{l}^{(i-1)} (if \underline{l}_{i-1}^{(i-1)}\leq 0)\end{array}$
$\underline{\epsilon}=\underline{\epsilon}(\varphi)\in\{0,1\}^{r}$
$\epsilon_{i}=1 (if \underline{l}_{i}^{(i)}>0) , \epsilon_{i}=0 (if \underline{l}_{i}^{(i)}\leq 0) (i=1, \ldots, r)$
3. $1^{*2}$ $(\varphi, E)$
$\varphi$
$\xi(\varphi)$ -
$V$ (1) $V$ $E’$ $V’$
(7)
$E’= \bigoplus_{k\geq 2}V_{k1}, V’=\bigoplus_{2\leq j\leq k\leq r}V_{kj}$
(3) $V’$ $\nabla$
$(V, \nabla)$ (3) $E’\nabla V’\subset E’$ $X’\in V’$
$E’$ $\varphi’(x’)$ : $\xi’\mapsto\xi’\nabla_{X’}$ 1.3 (Cl),
3 $(\varphi’, E’)$ $(V\prime, \nabla)$
$(V\prime, \triangle)$ $(\varphi’, E’)$ (5)
$(V, \triangle)$ $V$ $V’$ $(\varphi^{r}, E’)$
r : $\mathcal{V}_{1}$ 1
$\mathcal{V}_{k}$ $k+1$ $V$ (7)
$*2$
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$V=\mathbb{R}c_{1}\oplus E’\oplus V’$ $V’\in$ $\underline{\epsilon}’\in\{0,1\}^{k}$
$(V\prime, \nabla)$ $(\varphi’, E’)$ $\xi$’- $V\in \mathcal{V}_{k+1}$ 3.1
$V\in \mathcal{V}_{r}$ $r$
3.2. $V\in \mathcal{V}_{r}$ $(\varphi, E)$ $\underline{\epsilon}$-
$(\begin{array}{l}\alpha_{1}|\alpha_{r}\end{array})=\sigma_{V}(\begin{array}{ll}1- \epsilon_{1}| 1- \epsilon_{r}\end{array})$
Sketch of the proof. $V$ $r$ (7) $V$
$V’$ $(V’, \nabla)$ $(\varphi’, E’)$ $e_{1}:=c_{2}+\cdots+c_{r}$
$V’$ $j$ $\Delta_{j}(\lambda e_{0}-x_{\underline{\epsilon}})(\lambda\in R, x_{\underline{\epsilon}}\in\overline{\mathcal{O}_{\underline{\epsilon}}})$
$x_{\underline{\epsilon}}\in \mathcal{O}_{\underline{\epsilon}}$ $h\in H$ $x_{\underline{\epsilon}}=hc_{\underline{\epsilon}}$
(6) $h$
$h=(\begin{array}{ll}h_{l} 0\xi’ h\end{array}) (h_{1}\in \mathbb{R}, \xi’\in E’, h’\in H’)$
$H’$ $V’$ $\mathfrak{h}’$
$H’=\exp \mathfrak{h}’$ $\underline{\tilde{\epsilon}}:=t(\epsilon_{2}, \ldots, \epsilon_{r})\in\{0,1\}^{r-1}$
$x_{\underline{\overline{\epsilon}}}:=$
$h’(\epsilon_{2^{\mathcal{C}}2}+\cdots+\epsilon_{r}c_{r})$
$\lambda e_{0}-x_{\underline{\overline{\epsilon}}}=(\lambda-\epsilon_{1}h_{1}^{2})c_{1}-\epsilon_{1}\xi’+(\lambda e_{1}-x_{\tilde{\underline{\epsilon}}}-\frac{1}{2}Q(\xi’, \xi’))$
$a^{2}=\lambda-\epsilon_{1}h_{1}^{2}$ 2.5
(8) $\triangle_{j}(\lambda e_{0}-x_{\underline{\epsilon}})=\{\begin{array}{ll}\lambda-\epsilon_{1}h_{1}^{2} (j=1) ,a^{2\sigma_{j1}}\Delta_{j}’(\lambda e_{1}-x_{\underline{\tilde{\epsilon}}_{2a}}^{\epsilon}-\lrcorner_{\frac{\lambda}{2}Q’(\xi’,\xi’))} (j=2, \ldots, r)\end{array}$
$\triangle_{j}^{J}(j=2, \ldots, r)$ $V’$
$i=1$ $\alpha_{1}=1-\epsilon_{1}$ $\sigma_{k1}=\delta_{k1}(k=1, \ldots, r)$
$\alpha_{1}=\sigma_{11}(1-\epsilon_{1})=\sum_{i=1}^{r}\sigma_{i1}(1-\epsilon_{i})$ $i\geq 2$ $\epsilon_{1}=0$
$a^{2}=\lambda$ (8) $p_{j}(\lambda, x_{\underline{\tilde{\epsilon}}})$
$\triangle_{j}(\lambda e_{0}-x_{\underline{\epsilon}})=\lambda^{\sigma_{j1}}\Delta_{j}’(\lambda e_{1}-x_{\underline{\tilde{\epsilon}}})=\lambda^{\sigma_{j1}+\tilde{\alpha}_{j}(\underline{\tilde{\epsilon}})}\mathcal{P}_{j}(\lambda, x_{\underline{\tilde{\epsilon}}})$
$\epsilon_{1}=0$ $\alpha_{j}=\sigma_{j1}+\tilde{\alpha}_{j}(\tilde{\underline{\epsilon}})=\sum_{i=1}^{r}\sigma_{ji}(1-\epsilon_{i})$
$i\geq 2$ $\epsilon_{1}=1$ (8) $\mathcal{F}_{j}(\lambda, x_{\underline{\overline{\epsilon}}})$
$\triangle_{j}(\lambda e_{0}-x_{\underline{\epsilon}})=\lambda^{\beta_{j}(\underline{\tilde{\epsilon}})}a^{2(\sigma_{j1}-d_{j}’+\beta_{j}(\epsilon’))}\mathcal{F}_{j}(\lambda, x_{\underline{\epsilon}})$
$\sigma_{j1}-d_{j}’+\beta_{j}(\epsilon’)=0$
$V’$ $\Omega’$ $H’$ $\Omega’$ $\rho$’( )x $=hx$
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$((H’)^{\mathbb{C}}, (\rho’)^{\mathbb{C}}, (V’)^{\mathbb{C}})$ $V’$ $\Delta_{j}’(x’)$
$(j=2,3, \ldots, r)$
$(\lambda, x_{\overline{\underline{\epsilon}}})$ $\alpha_{j}=\beta_{j}($:$)= \sum_{i=1}^{r}\sigma_{ji}(1-\epsilon_{i})$
$\alpha_{j}$
$(\begin{array}{l}\alpha_{1}|\alpha_{r}\end{array})=\sigma_{V}(\begin{array}{ll}1- \epsilon_{1}| 1- \epsilon_{r}\end{array})$
$DetR_{x}$ $H$- 1.1 $n_{1},$ $\ldots,$ $n_{r}$
$DetR_{x}=\triangle_{1}(x)^{n_{1}}$ . . . $\triangle_{r}(x)^{n_{r}}$ $(x\in V)$




3. 1 $.$ $V=Herm(r, \mathbb{K})(\mathbb{K}=\mathbb{R}, \mathbb{C}, \mathbb{H})$ $E_{p}=Mat(r\cross p, \mathbb{K})$ $V$
$\varphi_{p}:Varrow \mathcal{L}(E_{p})$
$\varphi_{p}(x)\xi:=x\xi (x\in V, \xi\in E_{p})$
$\underline{\epsilon}(p)\in\{0,1\}^{r}$
$\underline{\epsilon}(p):=\{\begin{array}{ll}t(1, .., 1,0, \ldots, 0)\tilde{p}. (1\leq p<r) ,t(1, \ldots, 1) (r\leq p) .\end{array}$
$(\varphi_{p}, E_{p})$ $\underline{\epsilon}(p)$- [10]
$\underline{\epsilon}(p)=t(1, \ldots, 1)$ 3.2





$\sigma=(\begin{array}{llll}1 0 01 1 || . 01 \cdots 1 1\end{array}), \sigma^{-1}=(\begin{array}{llll}1 0 \cdots 0-1 1 \ddots || \ddots \ddots 00 \cdots -1 1\end{array})$
3.3 $m_{k}=1+d(r-k)(k=1, \ldots, r)$
$(t\sigma)^{-1}(\begin{array}{l}m_{1}|m_{r-1}m_{r}\end{array})=(_{0}^{1}0 -.11. 0^{\cdot} -101:)(\begin{array}{lll}1+ d(r -1) | 1+ d 1 \end{array})=(\begin{array}{l}d|d1\end{array})$
(4)
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